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Objective: Suicide is a major public health concern. This study aimed to determine the pre- 
dictors of repeated suicide attempts, focusing on whether lethality level of the suicidal method 
predicts the risk of subsequent suicide attempts. 

Methods: All consecutive individuals (N=2,070) with an episode of nonfatal self-harm 
registered in a surveillance database provided by the Department of Health of Keelung City 
Government in Taiwan from January 1, 2006 to December 31, 2010 were enrolled and fol- 
lowed up until the end of 201 1. The earliest attempt recorded in the database was defined as 
the index attempt. Subjects were classified according to suicide method into low-lethal and 
high-lethal groups. Data on time of and methods chosen for subsequent suicide attempts during 
the follow-up period were analyzed. 

Results: Of the total people screened for the study, 18.1% made a repeated suicide attempt. 
Subjects in the high-lethal group were more likely to be male; aged 35-64 years; and single, 
divorced, or widowed. Compared to other time intervals, most subsequent suicide attempts 
occurred within 6 months from the index attempt. The independent predictors for repeated 
suicide attempts were the use of low-lethal methods in the index attempt and being 35^9 years 
old. Using high-lethal methods and being older than 50 years were associated with changing 
suicide method for the second attempt. 

Conclusion: Lethality level of former suicidal method could predict repeated suicide attempts 
and changing of suicide methods. Further clarification is needed on whether a higher risk of 
repeat attempts is associated with higher rates of suicide mortality. 
Keywords: lethality, method of suicide, suicide repetition, risk factor, survival analysis 

Introduction 

Suicide remains a major public health issue, not only because of the estimated 1 milhon 
worldwide deaths by suicide every year,' but also because of its increasing contribution 
to the universal burden of disease - from 1.8% in 1998 to an estimated more than 2% 
by 2020.^ Over the past 2 decades, suicide has become the ninth leading cause of 
death in Taiwan, with a more than threefold increase in suicide rate being reported.^ '' 
Investigations of suicidal behavior and early recognition of high-risk groups are 
important for suicide prevention.^ 

Among the risk factors of suicide, a former suicide attempt is one of the strongest 
predictors of fiiture attempts.'^' About one-half to two-thirds of people who attempt 
suicide are documented to have made a previous attempt.'" A reported 16% of people 
attended the emergency room after a suicide attempt and 1.3% eventually died." 
Nevertheless, nearly half of the people who present to a hospital's accident and 
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emergency department after a suicide attempt have no com- 
prehensive assessment. '^-'^ As a consequence, it is important 
to identify groups at high risk of repeated attempts, regardless 
of ethical, medical, or cost considerations."' 

A number of studies have focused on the socioepidemiol- 
ogy and psychopathology of repeated suicide attempts.'^"" 
Their results suggested that young age, female sex, low 
socioeconomic status, low education, being divorced, living 
alone or alone with a child, and high severity of psychiatric 
symptoms were associated with repeated suicide attempts.'* " 
Furthermore, the method used during the first suicide attempt 
has been demonstrated to serve as an important predictor of 
completed subsequent attempts. Methods of suicide have 
been classified as low-lethal and high-lethal.^^ Higher rates of 
suicide death are related to high-lethal suicide attempts, such 
as firearms and hanging, in Western countries, and charcoal 
burning or pesticides ingestion in Eastern countries. By 
contrast, poisoning and self-injuries with sharp instruments 
are generally identified as low-lethal methods.^" In addition, 
changing the method of subsequent suicide attempts may 
lead to a greater likelihood of suicide mortality.^' However, 
few studies have explored how the initial method chosen 
influences future attempts. 

Therefore, the aim of this study was to determine the 
predictors of repeated suicide attempts, with particular focus 
on whether the initial level of lethality chosen predicts the 
risk of subsequent attempts. We also investigated whether 
people who tried to reattempt suicide switch methods during 
subsequent suicide attempts and the factors associated with 
switching approaches. 

Methods 

Study sample and data collection 

The study received approval from the Institutional Review 
Board of the Chang Gung Memorial Hospital. This study 
enrolled all consecutive individuals with an episode of non- 
fatal self-harm registered in a surveillance database provided 
by the Department of Health of Keelung City Government 
from January 1, 2006 to December 31, 2010. Keelung City, 
which has approximately 0.4 million inhabitants, had the 
highest suicide mortality rate in Taiwan from 2002 to 201 1 
(the average suicide mortality rate per 100,000 people was 
25.1). In collaboration with the local health authority, the 
Suicide Prevention Center was established in Keelung City 
in 2005 to compile a surveillance database and offer suicide 
prevention programs. Under this system, once a staff member 
in the health sectors (emergency departments at hospitals and 
general practice and local public health centers) notices any 



person presenting evidence of self-harm, a structured case- 
notes form is used to record the individual's basic information 
and method of suicide attempt. Suicide attempt is defined as 
any potentially life-threatening act of self-harm requiring 
treatment. All of the health sectors are required to complete 
and submit the written form and fax it to the Suicide Preven- 
tion Center of Keelung City after each attempt. The surveil- 
lance database is in electronic format, and the demographic 
variables consist of sex, dates of birth and death, marital 
status, education levels, and method of suicide. 

During the enrollment period, 2,070 individuals qualified 
for analysis in this study. If a participant had more than one 
suicide attempt during the study period, the earliest attempt 
recorded in the database was considered the index attempt. 
Follow-up was then carried out to the end of 201 1, and all 
individuals were followed for at least 1 year. The Depart- 
ment of Health of Keelung City Government also collected 
the data on any subsequent suicide attempts after the index 
attempt. Of the sample, 374 (18.1%) made at least one other 
attempt at suicide during the follow-up period. 

identification of suicide method 

Suicide methods were classified using the codes of the 
International Classification of Diseases, Ninth Revision, 
Clinical Modification (ICD-9-CM). Following previous epi- 
demiology research,^"'^^'^'' individuals who attempted suicide 
were classified into two groups based on the lethality of their 
suicide method. The first, the low-lethal group, consisted 
of those who attempted suicide through poisoning by solid 
or liquid substances (E950) or used cutting and piercing 
instruments (E956). The second, the high-lethal group, con- 
sisted of those who attempted suicide through poisoning by 
domestically used gas (E951), poisoning by other gases and 
vapors (E952), hanging (E953), drowning (E954), firearms, 
air guns and explosives (E955), jumping from high places 
(E957), and other unspecified means (E958). Most of the 
individuals (N=l,935) used a single method at the index 
attempt, while 133 people used two distinct methods (most 
common combination was drug overdose plus self-cutting 
[n=79, 59.4%], followed by drug overdose plus charcoal 
burning [n=30, 22.6%]), and two people used three differ- 
ent strategies. The main technique used in the index attempt 
was defined as the most lethal by clinical judgment when an 
individual used more than one method. 

Statistical analysis 

Data were analyzed using the statistical software package 
SPSS (v 16.0; SPSS Inc., Chicago, IL, USA). Individuals 
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were classified into two groups, low-lethality and high- 
lethality, based on the methods used in their index suicide 
attempt. Variables are presented as either the mean (standard 
deviation) or frequency. A chi-square {X') test was used to 
compare variables between the low-lethality group and the 
high-lethality group. 

Each person's first presentation within the study period 
was used in the calculation of risk over time. All individuals 
tracked until December 31,2011 for any length of time from 
their index attempt were entered into a survival analysis. 
The hazard ratios (with a 6-month interval) of subsequent 
suicide attempt during the follow-up period were calculated 
using life tables. The Wilcoxon signed-rank test was used to 
compare the hazard ratios between groups by the methods of 
the index suicide attempt. In the survival analysis, the time 
function was calculated as the number of months from the 
index suicide attempt to December 201 1 (end of follow-up) 
for those who made no further attempts up to that point or 
until the date of another suicide attempt if it preceded the 
end of the follow-up interval. Cumulative survival rates dur- 
ing the follow-up period were expressed by survival curves. 
Cox regression models were fitted to estimate the effects of 
suicide methods in the index episode, controlling for sex, 
age, marital status, and education levels. Unadjusted hazard 
ratios (HRs) and adjusted HRs with 95% confidence intervals 
were calculated. 

For those people who made another suicide attempt, we 
further analyzed the distribution of individuals who changed 
the suicide method and who maintained the same method 
in their second attempt. McNemar's test was applied to 
compare the methods chosen in the index attempt and in the 
second attempt. Logistic regression analysis was used to 
examine the effect of variables (ie, sex, age, marital status, 
education level, and lethality of suicide method) on chang- 
ing methods of suicide. Unadjusted odds ratios (ORs) and 
adjusted ORs with 95% confidence intervals were calculated. 
Two-tailed P-values of less than 0.05 were considered sta- 
tistically significant. 

Results 

This study enrolled 2,070 individuals (mean age: 
40.5+15.6 years) with a nonfatal index suicide attempt reg- 
istered between 2006 and 2010. Of these, 1,394 (67.3%) were 
women and 676 (32.7%)) were men; 538 (26.0%) individuals 
were single, 786 (38.0%) were married, and 732 (35.4%) 
were divorced or widowed; 764 (36.9%) individuals had a 
junior high school education or lower, and 1,306 (63.1%)) 
had an education level of high school or above. There were 



374 (18.1%) people who made a repeat suicide attempt by 
the end of the follow-up period. Of the total participants, 
1,730 (83.6%) individuals used a low-lethal method and 340 
(16.4%) used a high-lethal method in their index attempt. 
Compared with the low-lethal group (Table 1 ), the high-lethal 
group were significantly more likely to be male {x^=51.5A, 
P<0.001); to be between 35 and 64 years old (;|f^=15.13, 
P=Q.QQ2)\ and to be single, divorced, or widowed (^'^=12. 60, 
P=0.002), and were significantly less likely to make a repeat 
attempt {x'=9.92, P=0.002). 

Of the total sample, more subsequent suicide attempts 
(n=149, 39.8%)) occurred within 6 months after the index 
attempt than in any other time interval. The cumulative 
proportion of individuals who survived a repeated suicide 
attempt was 76.4% at the end of the follow-up. For the 
analysis segregated by method group (Table 2), the hazard 
ratios of subsequent suicide attempt within 6 months were 
the highest throughout the study period in both the low-lethal 
group (n=135, 40.5%) and the high-lethal group (n=14, 
34.1%). The cumulative proportion of individuals who 
survived a follow-up attempt in the low-lethal group and in 
the high-lethal group was 75.2% and 82.8%, respectively. 
There was a significant difference in hazard rates between the 
low-lethal and high-lethal groups (Wilcoxon statistic: 8.20, 
P=0.004). 

In unadjusted Cox regression analyses (Table 3), sub- 
sequent suicide attempts were more likely to have occurred 
among women (HR =1.32, ^=0.014) and individuals 
agedbetween35 and 49 years (HR=1.38,P=0.005). Repeated 
attempts were less likely to occur among individuals older 
than 65 years (HR =0.58, /'=0.032) and if the person used 
a high-lethal method during the index attempt (HR =0.63, 
/'=0.006). In adjusted Cox proportional hazard modeling, the 
independent predictors were being between 35 and 49 years 
(HR =1.48, ^=0.003) and the use of high-lethal methods in 
the index attempt (HR =0.62, P=0.005). 

Of the 374 individuals who made a repeated suicide 
attempt, 71 (19.0%) switched their suicide method to one 
classified at a different lethality level (P<0.001). Of the 
people who used low-lethal methods in the index attempt, 
56 (16.8%) changed to high-lethal methods for the second 
suicide attempt. In contrast, of those who used high-lethal 
methods in the index attempt, 15 (36.6%) switched to low- 
lethal methods for their second attempt. Unadjusted logistic 
regression analyses (Table 4) showed that individuals older 
than 65 years (OR =3.33, P=Q.Q25) and people who used 
high-lethal methods in the index attempt (OR =2. 85, P=0.003) 
tended to change suicide method in their second attempts. 
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Table I Characteristics of survivors of nonfatal suicide attempts, by low-lethality methods and by high-lethality methods, in Keelung 
City, Taiwan, from 2006 to 20 1 0 





IN [^/o) 


LOW-IGtna.llty \y*= \ , / 

Kl /0/\ 


Mign-ietnaiity ^i>i=j4U^ 

Kl /0/\ 

IN (/o) 


3iBn iTica.ncc 


Sex 








/=57.54, df=l,P<0.00l*** 


Female 


1,394 (67.3) 


1 ,225 (70.8) 


1 69 (49.7) 




Male 


676 (32.7) 


505 (29.2) 


17! (50.3) 




Age at the index attempt' (years) 








X'= 15.13, df =3, P=0.002** 


<3S 


826 (39.9) 


715 (4 1 .3) 


1 1 1 (32.6) 




35^9 


738 (35.7) 


589 (34.0) 


149 (43.8) 




50-64 


324 (15.7) 


267 (15.4) 


57 (16.8) 




>64 


181 (8.7) 


158 (9.1) 


23 (6.8) 




Not available 


1 (<0.l) 


1 (0.1) 


0(0) 




Marital status 








12.60, df=2, P=0.002** 


Single 


538 (26.0) 


446 (25.8) 


92 (27.1) 




Married 


786 (38.0) 


684 (39.5) 


102 (30.0) 




Divorced or widowed 


732 (35.4) 


588 (34.0) 


1 44 (42.4) 




Not available 


\^ (U./) 


IT /f\ ~7\ 

1 2 (0.7) 


2 (0.6) 




Amount of education (years) 








/=0.3I, df"=l, P=0.579 


£9 


764 (36.9) 


634 (36.6) 


130 (38.2) 




>9 


1,306 (63.1) 


1,096 (63.4) 


210 (61.8) 




Subsequent suicide attempt 








/=9.92, df=l, P=0.002** 


No 


1,696 (81.9) 


1,397 (80.8) 


299 (87.9) 




Yes 


374 (18.1) 


333 (19.2) 


41 (12.1) 





Notes: Hncluding drug overdose and self-cutting: ^including charcoal burning, hanging, jumping from high places, drowning, poisoning by domestically used gas, and other 
methods: 'the earliest suicide attempt recorded in the database. **P<O.OI: ***P<O.OOI. 



Women were less likely to change suicide method (OR =0.49, 
P=0.010). Adjusted logistic regression modeling showed 
that the independent predictors of changing suicide method 
were being between 50 and 64 years (OR =2.50, P=0.047), 
being older than 65 years (OR =3.77, P=0.045), and the 
use of high-lethal method in the index attempt (OR =2.64, 
P=0.010). 



Discussion 

During the follow-up period of this study, 18.1% of the 
sample made a repeated suicide attempt. This finding is con- 
sistent with another study in which 15%- 16% of non-lethal 
outcomes were followed by a repeated attempt of suicide and 
2% completed suicide 1 year after the study was concluded. ' ' 
It has also been reported that a diverse range of non-lethal 



Table 2 Hazard ratios of subsequent suicide attempts (N=374) after the index attempt', by different methods, followed to the end 
of 20 1 I 



Time 


Total 






Low-lethal group' 




High-lethal group'' 




(months) 


Number of 


Number 


Hazard 


Number of 


Number 


Hazard 


Number of 


Number 


Hazard 




terminal 


of patients 


ratio (10"') 


terminal 


exposed 


ratio (10-^) 


terminal 


exposed 


ratio ( 10-') 




events 






events 


to risk 




events 


to risk 




0-6 


149 


2,061.5 


12.50 


135 


1,725 


13.57 


14 


336.5 


7.08 


7-12 


55 


1,904 


4.88 


50 


1,585 


5.34 


5 


319 


2.63 


13-18 


48 


1,769.5 


4.58 


41 


1,471 


4.71 


7 


298.5 


3.95 


19-24 


27 


1,557 


2.92 


23 


1,300 


2.98 


4 


257 


2.61 


25-30 


21 


1,370.5 


2.57 


19 


1,156 


2.76 


2 


214.5 


1.56 


31-36 


22 


1,202.5 


3.08 


19 


1,024 


3.12 


3 


178.5 


2.82 


37-42 


17 


1,014.5 


2.82 


14 


866 


2.72 


3 


148.5 


3.40 


43-48 


12 


839 


2.40 


1 1 


715.5 


2.58 


1 


123.5 


1.36 


49-54 


6 


675 


1.49 


5 


572.5 


1.46 


1 


102.5 


1.63 


55-60 


10 


485.5 


3.47 


10 


412 


4.10 


0 


73.5 


0 


61-66 


7 


279.5 


4.23 


6 


240.5 


4.21 


1 


39 


4.33 


67-72 


0 


86.5 


0 


0 


76 


0 


0 


10.5 


0 



Notes: ''Including those who attempted suicide through drug overdose and self-cutting; ''including those who attempted suicide through charcoal burning, hanging, jumping 
from high places, drowning, domestically used gases, and other methods; '^the earliest suicide attempt recorded in the database. 
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Table 3 HRs of subsequent suicide attempts (n=374) after the index attempf" for related variables by Cox proportional hazards 
modeling 



Variables 



Subsequent suicide 

attempts' 

n/N (%) 



Unadjusted HR 



HR(95% CI) 



P-value 



Adjusted HR 



HR(95%CI) 



P-value 



Sex 

Male 

Female 
Age (years) 

<3S 

35-49 

50-64 

>64 
Marital status 

Single 

Married 

Divorced or widowed 
Amount of education (years) 
<9 
>9 

Method of the index attempt 
Low-lethal*" 
High-lethal= 



101/676 (14.9) 
273/1,394 (19.6) 

137/826 (16.6) 
164/738 (22.2) 
55/324 (17.0) 
18/181 (9.9) 

94/538 (17.5) 
126/786 (16.0) 
151/732 (20.6) 

126/764 (16.5) 
248/1,306 (19.0) 

333/1,730 (19.2) 
41/340 (12.1) 



I 

1.32 (1.05-1.66) 
I 

1.38 (1. 10-1.74) 
1.07 (0.78-1.46) 
0.58 (0.36-0.95) 

I 

0.91 (0.69-1.18) 
1.17 (0.90-1.51) 

I 

1.15 (0.93-1.43) 
I 

0.63 (0.46-0.88) 



0.014* 



0.005** 

0.688 

0.032* 



0.486 
0.237 



0.196 



0.006** 



I 

1.26 (0.99-1.59) 
I 

1.48 (I.I5-I.9I) 
1.19 (0.83-1.69) 
0.65 (0.38-1.12) 

I 

0.80 (0.60-1.08) 
1.03 (0.77-1.39) 

I 

1.06 (0.84-1.35) 
I 

0.62 (0.45-0.86) 



0.059 



0.003* 
0.347 
0.1 18 



0.143 
0.833 



0.608 



0.005* 



Notes: Mndividuals with missing data were excluded in the analyses; '"including drug overdose and self-cutting; 
drowning, poisoning by domestically used gases, and other methods; ''the earliest suicide attempt recorded in 
Abbreviations: CI, confidence interval; HR, hazard ratio; n, number of individuals who had a second suicide 



^including charcoal burning, hanging, jumping from high places, 
the database. *P<0.05; **P<0.0 1 . 
attempt; N, number of total subjects. 



suicide attempts after one index attempt is linked to a repeat 
suicide rate of up to 37% within 5 years of follow-up.^' It is 
noteworthy that 39.8% of subsequent suicide attempts tend 
to occur within 6 months after the index attempt. Similar to 
our findings, Cooper et al reported that the highest rate of 



repeated suicide attempts occurs within 6 months after the 
initial attempt is made.^^ High rates of repeated attempts 
in the first 1-3 years after the index attempt have been 
observed in other studies. Moreover, the rate of repeated 
suicide attempts has been documented to remain high even 



Table 4 ORs of changing methods of suicide (n=7 1 ) in individuals who had a second suicide attempt after the index attempt' (N=374) 
by logistic regression analysis 



Variables 



Change of suicide method" 
n/N (%) 



Unadjusted OR 



Adjusted OR 



OR (95% CI) 



P-value 



OR (95% CI) 



P-value 



Sex 

Male 28/101 (27.7) 

Female 43/273 (15.8) 
Age (years) 

<35 22/137 (16.1) 

35-49 27/164 (16.5) 

50-64 15/55 (27.3) 

>64 7/18 (38.9) 

Marital status 

Single 17/94(18.1) 

Married 17/126(13.5) 

Divorced or widowed 37/151 (24.5) 

Amount of education (years) 

£9 24/126 (19.0) 

>9 47/248 (19.0) 

Method of the index attempt 

Low-lethal' 56/333 (16.8) 

High-lethal= 15/41 (36.6) 



I 

0.49 (0.28-0.84) 
I 

1.03 (0.56-1.91) 
1.96 (0.93^.14) 
3.33 (1.16-9.52) 

I 

0.71 (0.34-1.47) 
1 .47 (0.77-2.80) 

I 

0.99 (0.58-1.72) 
I 

2.85 (1.42-5.73) 



0.010** 



0.924 
0.078 
0.025* 



0.353 
0.240 



0.982 



0.003* 



I 

0.62 (0.34-1.13) 
I 

0.96 (0.45-2.06) 
2.50 (1. 01 -6. 1 7) 
3.77 (1.03-13.80) 

I 

0.64 (0.26-1.54) 
1.42 (0.64-3.16) 

I 

1.30 (0.68-2.50) 
I 

2.64 (1.26-5.55) 



0.1 19 



0.921 

0.047* 

0.045* 



0.318 
0.393 



0.433 



0.010* 



Notes: Mndividuals with missing data were excluded in the analyses; ""including drug overdose and self-cutting; ^Including charcoal burning, hanging, jumping from high places, 
drowning, poisoning by domestically used gases, and other methods; 'the earliest suicide attempt recorded in the database. *P<0.05; **P<O.OI. 

Abbreviations: CI, confidence interval; n, number of individuals who changed methods of suicide; N, number of individuals who had a second suicide attempt; OR, odds ratio. 
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16-37 years after the index attempt.'"'^' However, the findings 
in our study suggest that clinicians should careftxlly evaluate 
the risk of repeated suicide attempts among people who have 
a history of attempted suicide, especially within six months 
after their index attempt. 

In this study, the lethality level of the method chosen 
for the index attempt was a significant predictor of subse- 
quent attempts. Suicide methods are well established as an 
important item in clinical assessment for the seriousness of 
suicidal behavior. The choice of suicide method is potentially 
influenced by one's personal characteristics and sociocultural 
accessibility.^* However, the most important implication of 
the lethality of suicide method may represent the degree of 
intent of the person to complete suicide. Suicidal intent 
is recognized as the seriousness or intensity of one's wish 
to terminate one's own life. Individuals with high-lethal 
suicide attempts exhibit a lesser degree of help-seeking 
behavior and have a history of fewer previous low-lethal 
suicide attempts." However, people who attempt suicide 
by high-lethal methods may get more attention and hospital 
care, compared to their counterparts who attempt suicide by 
low-lethal methods. The risk of suicide reattempt in indi- 
viduals with high-lethal suicide attempts may be reduced 
under medical intervention. In contrast, people who attempt 
suicide by low-lethal methods might have a higher prob- 
ability of parasuicide and suicide communication, or suffer 
from personality disorders.^* Although we found that those 
attempting suicide by low-lethal methods were more likely 
to make a subsequent attempt, whether the risk of repeated 
suicide attempts is associated with mortality rate warrants 
further investigation. 

In the study sample, females were two times more likely 
to attempt suicide than males, and males tended to use 
more lethal methods than females. This finding is gener- 
ally consistent with current knowledge.^'' " However, sex 
only showed a borderline significant effect of predicting 
subsequent suicide attempts in adjusted Cox proportional 
hazard modeling. In most studies, male sex has been 
associated with higher mortality rates due to suicide,^-^'' 
while female sex has been linked to a higher incidence 
of repeat suicide attempts.'^ A discrepancy regarding the 
rate of repeat suicide attempts between sexes exists among 
previous international studies. ^^-^ Social environment and 
cultural differences might be important factors accounting 
for the conflicting results. Nevertheless, the findings 
in this study suggest that suicide method may play a more 
significant role than sex for predicting the incidence of 
repeated attempts. 



In this study, being middle-aged - between 35 and 
49 years - was an independent predictor of subsequent sui- 
cide attempts, while being middle- to old-aged (>50 years) 
was an independent factor of changing suicide method. 
Numerous researchers have reported that old age is an 
independent factor of suicide death,-"-^^ whereas young and 
middle-aged (20-49 years) people were reported to be less 
likely to choose a highly lethal method, which may be associ- 
ated with a higher rate of repeat suicide attempts.'*'"' Taken 
together with our findings, the literature shows that elderly 
individuals might have stronger suicidal intent and tend to 
try different suicidal methods for the next suicide attempt. 
On the contrary, middle-aged individuals are more likely to 
make a repeated suicide attempt; however, they consistently 
use low-lethal suicide methods. Although high rates of 
repeated suicide attempts do not necessarily represent high 
suicide mortality, clinicians should remain cautious when 
evaluating groups with multiple suicide attempts according 
to the association of eventual suicide death.'" In addition, it 
is noteworthy that the rate of suicide reattempts in adoles- 
cents with self-harm could be as high as 44% during an 8- to 
10-year follow-up." In our study population, 113 (5.5%) 
individuals were younger than 20 years, and we found the 
rate of suicide reattempts in young subjects (<20 years) was 
not significantly different to any other age groups (data not 
shown). However, the sample size and duration of follow- 
up were limited in this study, and further investigations are 
needed to elucidate the risk of suicide attempt repetition in 
young population (<20 years). 

Moreover, we found that most people who used low-lethal 
methods stayed in the same lethality level of suicide method 
in their second attempt, whereas those using high-lethal 
methods were more likely to change suicide method in their 
second attempt. Nishimura et aP^ suggested that, although 
many people who attempt suicide tend to choose the same 
method in their next attempt, they may change the suicide 
method to a different lethal level and, thus, be more likely 
to complete suicide. Therefore, suicide survivors switching 
methods during the next attempt may be indicating a strong 
intent to die, so try another method to ensure completed sui- 
cide. However, individuals' subjective reasons for switching 
suicide method are difficult to ascertain from the surveillance 
database of our study. A number of the individuals who used 
high-lethal methods during their index attempt changed the 
method to a low-lethal one in subsequent attempts. This data- 
base was designed to choose survivors of an index suicide 
attempt, which may cause selection bias by excluding people 
who died from the index attempt. Hence, the population in 
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this Study might have a relatively weak intent to die, and this 
may account for the results of this study. 

There are several limitations in this study. First, the 
index suicide attempt represents the first suicide act 
detected during the study period, but is not necessarily the 
first attempt in that individual's lifetime. Therefore, further 
clarification is required regarding whether the method of 
the first suicide attempt in a person's life predicts the pat- 
tern of a subsequent suicide attempt. Second, the lack of 
information about other important risk factors of suicide, 
including family history and psychiatric diagnoses of anxi- 
ety or mood disorders, personality disorders, psychosis, and 
alcohol or other substance use disorders, made it difficult 
to further analyze the association among those parameters 
and the manner of repeat suicide attempts. In addition, 
the suicide methods defined in this study only relied on 
ICD-9-CM coding, and a person's actual intention to die 
when attempting suicide was unknown. Third, because we 
lacked information on suicide mortality, we were unable 
to determine whether subsequent suicide attempts were 
eventually completed. A case-linkage study is warranted to 
elucidate this issue. Fourth, the data for the index suicide 
attempt were collected over 5 years (2006 to 2010) and 
participants were tracked until the end of 20 1 1 to ensure 
that all participants were followed-up for at least 1 year 
after their index attempt. However, the time of follow-up 
was unequal between participants (from 1 to 6 years), 
and the estimation might be biased by the unequal time 
of observation. Finally, the data were collected from one 
community with a high suicide rate. Therefore, the results 
may not be generalizable to other populations. 

Conclusion 

This study showed that lethality level of initial method 
of suicide seems to be an independent predictor of sub- 
sequent suicide attempts and changing suicide method. 
This may provide a clue to clinicians concerning groups 
at high risk of repeated suicide attempts. However, further 
investigation is needed to clarify whether high risk of 
repeated suicide attempts is associated with high suicide 
mortality rates. 
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